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STUDY OF SERUM LIPID PROFILE IN PREGNANCY INDUCED HYPERTENSION
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ABSTRACT
Four groups of subjects: normal healthy normotensive nonpregnant women (Group A), normal normotensive
pregnant women (Group B), women with preeclamptic toxaemia (Group C) and eclamptic women (Group D):
with fifty  subjects in each group, were investigated for serum lipid profile in the third trimester of pregnancy.
There was significant increase in serum triglyceride and VLDL cholesterol level as well as decrease in LDL
cholesterol in normal pregnancy, while total cholesterol and HDL cholesterol levels did not show any statistically
significant alteration. The preeclampsia (Group C) was associated with a significant rise in triglyceride and
VLDL cholesterol and fall in HDL cholesterol concentration, while eclamptic women showed significant fall in
HDL cholesterol and rise in LDL cholesterol as compared to normal pregnant women. However, interestingly,
elevation of the ratios of total cholesterol : HDL cholesterol and triglyceride : HDL cholesterol as well as
diminuition of the ratio of HDL cholesterol : VLDL cholesterol showed statistical significance in pregnancy
induced hypertension in both Groups C and D, while eclamptic women showed significant elevation of LDL
cholesterol : HDL cholesterol ratio in addition.
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INTRODUCTION

The association of alteration of serum lipid profile in essential
hypertension is well documented. An abnormal lipid profile is
known to be strongly associated with atherosclerotic
cardiovascular diseases and has a direct effect on endothelial
dysfunction. The most important feature in toxaemia of
pregnancy is hypertension which is supposed to be due to
vasospastic phenomenon in kidney, uterus, placenta and brain
(1). Altered lipid synthesis leading to decrease in PGI2 : TXA2

ratio is also supposed to be an important way of pathogenesis
in pregnancy induced hypertension (2). Thus abnormal lipid
metabolism seems important in the pathogenesis of pregnancy
induced hypertension (PIH) too. Obviously the association of
serum lipid profile with gestational proteinuric hypertension is
highly suggested to reflect some new diagnostic tools.
Moreover, the hormonal imbalance is a prime factor for the
etiopathogenesis of PIH and this endocrinal imbalance is well
reflected in alteration of serum lipid profile. Therefore, simple

measurement of serum lipid parameters may be of good
predictive value in toxaemia of pregnancy, avoiding the costly
endocrinal investigations.

MATERIALS AND METHODS

The study was performed in the Department of Biochemistry
of Medical College & Hospital, Kolkata, in collaboration with
its Obstetrics Department during the period of 01/06/2004 to
31/12/2004. In total, four groups of subjects were selected for
the study, with fifty subjects in each group.

Group A - nonpregnant normotensive normal women; Group
B - women having normal uncomplicated pregnancy without
hypertension; Group C - women with preeclamptic toxaemia;
Group D - toxaemic women with eclampsia.

All the subjects were ranging in age from 18 to 30 years
with similar low socio-economic status and dietary habit. They
were abstrained from smoking and alcoholism. No subjects
from any group were suffering from any acute or chronic
illness during the study nor they had any past history of
cardiac, renal, hepatic dysfunction or dyslipidaemia. The
preeclamptic patients were diagnosed by the presence of
persistent hypertension (more than 140/90 mm of Hg), gross



Indian Journal of Clinical Biochemistry, 2006 / 21 (2)

166

proteinuria (tested by heat test of urine), pathological oedema
and hyperuricemia (assayed by coupled uricase method).
The eclamptic patients were diagnosed by the additional
feature of convulsion or coma. All the subjects of groups
B,C & D were in the third trimester. The preeclamptic patients
were on salt restricted diet and the eclamptic patients on
intravenous glucose drip, in addition to all the supportive
therapies.

Blood samples were drawn from all the subjects following a
fast of 12 hours and analyzed for Serum Triglycerides (TG),
Total cholesterol (TC) and HDL cholesterol (HDL-C) by
enzymatic methods with the help of Glaxo kits on ERBA Chem-
5 semi auto analyzer. Serum LDL cholesterol (LDL-C) was
calculated by Frederickson-Friedwald’s formula according to
which LDL cholesterol = Total cholesterol - (HDL cholesterol
+ VLDL cholesterol). VLDL cholesterol (VLDL-C) was
calculated as 1/5 of Triglycerides. Data were statistically
analyzed by Student’s ‘t’ test and significance was expressed
in term of ‘P’ value.

RESULTS AND DISCUSSION

Some previous studies showed that the most dramatic damage
in the lipid profile in normal pregnancy is serum
hypertriglyceridemia, which may be as high as two to three
folds in the third trimester over the levels in nonpregnant
women (3).  In our study also this observation holds true. Here
the serum triglyceride concentration showed very significant
(P<0.001) increase in the third trimester of normal pregnancy
than in the nonpregnant women, the mean value being raised
almost two folds. The principle modulator of this
hypertriglyceridemia is oestrogen as pregnancy is associated
with hyperoestrogenaemia. Oestrogen induces hepatic
biosynthesis of endogenous triglycerides, which is carried by
VLDL (4). This process may be modulated by hyperinsulinism
found in pregnancy (5). Serum triglyceride concentration also
rose much more significantly in toxaemia of pregnancy in our
study which corroborated with the findings of many workers
(6,7). The above mentioned interactions alongwith increased
endothelial triglyceride accumulation may result in endothelial
cell dysfunction in gestosis (8). Increased TG, found in
pregnancy induced hypertension, is likely to be deposited in
predisposed vessels, such as the uterine spiral arteries and
contributes to the endothelial dysfunction, both directly and
indirectly through generation of small, dense LDL (9).
Moreover, this hypertriglyceridemia may be associated with
hypercoagulability (10). In our study, in contrast to normal
pregnant women, the rise in serum TG was statistically
significant (P<0.05) in preeclamptic patients, but not so

significant in eclamptic patients (P>0.05). In eclamptic
subjects, the mean value was a bit lower and the standard
deviation was a bit higher than those in preeclamptic subjects,
though the mean value in  eclamptic subjects was much more
than that in normal pregnant women. This finding can be
explained in two ways. Firstly, the eclamptic women were only
on intravenous glucose drip for more than 12 hours as they
were unable to take anything by mouth. Secondly, the
eclamptic process is very frequently associated with
aggravated hepatic damage which inhibits the enhanced de
novo synthesis of triglyceride in liver. Moreover, VLDL which
carries the  endogenous triglyceride, is also synthesised in
the liver and the increase in triglyceride in gestosis is estimated
mainly in the VLDL (11).

In present study no significant alteration in TC level could be
observed in third trimester of normal pregnancy in any of the
groups. These findings are similar to Sattar et al (9). However
others have found significant increase in serum TC in toxaemia
of pregnancy (5,12).

Though in our own study, the mean value of HDL-C was about
30% higher in the third trimester of normal pregnancy over
the nonpregnant women, but statistically the alteration was
not significant (P>0.05). A tendency to lesser quantities of
serum alpha lipoprotein fraction in women with toxaemia,
particularly in the third trimester, was reported by many workers
(6,7,9). In our study a significant decrease in HDL-C were
observed in pre-eclamptic and eclamptic pregnant women.
Oestrogen is responsible for induction of TG and HDL and
suppression of serum LDL and oestrogen level falls in
preeclampsia (1,13). The Low level of HDL in pre-eclampsia
is however not only because of hypooestrogenaemia but also
due to insulin resistance (14).

In present study, serum VLDL-C level rose significantly
(P<0.001) in the third trimester of pregnancy in comparison
to non-pregnant women, which is perhaps due to
hypertriglyceridemia leading to enhanced entry of VLDL that
carries endogenous triglyceride into circulation. The VLDL-
C level, as reported by some researchers, might rise upto
2.5 folds at term over the pre-pregnancy level (15,16). VLDL
level further increase in PIH as evidenced in the present study
in corroboration with those of other workers (9, 10, 15),
perhaps due to increased VLDL lipoproteins which
accumulate over the maternal vascular endothelium,
particularly those of uterine and renal vessels (17). Further
VLDL may cause injury to the endothelium, while a specific
toxicity- preventing-activity-protein (the pI 5.6 form of plasma
albumin) protects against the VLDL-induced injury in the
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pathogenic process of toxaemia (18). A significant fall in
LDL-C level in third trimester of normal pregnancy as
observed in present study may be attributed to
hyperestrogenaemia, while LDL-C level increases significantly
in PIH. A significantly higher level of beta-lipoprotein was
also reported by many workers in third trimester of gestational
proteinuric hypertension (12,19,20). Some scientists observed
significantly higher mean titre of autoantibodies to MDA-LDL,
the IgG antibodies to an epitope of oxidized LDL, in pre-
eclamptic patients, as enhanced lipid peroxidation is involved
in the foam cell formation of decidua in the pathogenesis of
toxaemia of pregnancy (20,21). Hypooestro genaemia,
predominance of smaller and denser serum LDL particles
and significant concentration of soluble vascular cell adhesion
molecule-1 (VCAM-1) are supposed to be important
contributors for endothelial dysfunction in PIH (1,9,12).

We have also calculated the ratios between different lipids
like LDL-C : HDL-C; TC : HDL-C; TG : HDL-C and HDL-C :
VLDL-C. In present study there was a significant fall in LDL-
C : HDL-C in normal pregnant women as compared to non-
pregnant women. LDL-C : HDL-C however increased
significantly in eclamptic women as compared to normal

pregnant women (6,10). On the contrary, HDL-C : VLDL-C
continued to fall in both preeclampsia and eclampsia. On the
other hand TG : HDL-C increased significantly in PIH. Trend
was slightly different in TC : HDL-C which decreased during
pregnancy but increased significantly in both preeclampsia
and eclampsia (10). Though the relevance of these rations in
pregnancy and PIH is yet to be established, the significance
of altered TC : HDL-C, TG : HDL-C and HDL-C : VLDL-C
ratios cannot be overlooked as they indicate additional risks
in PIH. Dyslipidemia mediated activation of the endothelial
cells to the placentally derived endothelial disturbing factors
like lipid peroxides and trophoblastic components or
combination of placentally derived factors with the lipoproteins
could be regarded as possible contributors for pathogenesis
of PIH (22). Thus the assessment of blood lipids may be helpful
in prevention of complications in PIH.
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